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Abstract

Shear failure of concrete beam structures is undesirable modes of failure since it
gives little warning and has catastrophic consequences. Thus this study is conducted to
determine the mode and characteristics of shear failure for reinforced concrete deep
beams without web reinforcement subjected to uniformly distributed load.

The experimental work includes testing twenty reinforced concrete simply
supported deep beams.All tested beams have dimensions of (150 x 400 x 1100) mm.
The parameters considered in this study are shear span to effective depth ratio (a/d),
concrete compressive strength (f* ), longitudinal reinforcement ratio (py,).

The twenty deep beams have been divided into five groups. Each group consisted
of four beams with constant (f'c) and (py,), and variable (a/d). The beams in each group
have been tested under (1,2,4 and 8) point loading.

The experimental results indicate that all beams failed by shear with diagonal
splitting mode or diagonal compression mode except one beam which failed by
bearing mode andthe ratio of the diagonal cracking load to ultimate load (P./P.)
ranged from 25 % to 44 %.

The decrease in the (a/d) ratio from 1.373 to 0.412 leads to a decrease in
cracking and ultimate shear strengths by average ratios of 40 % and 57 % respectively.

The increase (f'c) from 20 MPato 32.3 MPaleads to an increase in the cracking
and ultimate shear strengths by average ratios of 18.5 % and 33 % respectively.

The increase in the longitudinal reinforcement ratio (p,,) from 0.736 % to 1.055
% leads to an increases in cracking and ultimate shear strengthsby average ratios of
12.25 % and 15 % respectively.

The twenty beams are analyzed theoretically according to strut and tie method
(STM)and noticed that the ratio between ultimate load (experimental load) to the
predicted load has a range between (0.71-1.38)

The load- deflection response is significantly affected by the (a/d) ratio and
becomes appreciably nonlinear as the (a/d) ratio increases, while it is slightly affected
by the compressive strength of concrete (f’ ) and steel ratio (p.) .

Strain distribution through the depth at mid span for all deep beams is nonlinear
even in elastic stage. At the same load level, strain distribution increases as (a/d)
increases and decreases as (f’ ¢) and (py ) increase.
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The analytical work of this study involves analyzing the twenty tested beams and
other available 62 deep beams without shear reinforcement in literature. An equation is
proposed in the current research work to predict the ultimate shear strength of deep
beams by using theregression analysis to the experimental data. Good agreement with
the experimental results is obtained with sufficient safety where average value(Avg.)
of ratios of tested to calculated ultimate shear strengths for all beams is 1.04 while
coefficient of variation (C.0.V.) value is 16.98%.

This proposed equation was compared with four equations available in literature.
The analysis of deep beams using these equations indicates that the proposed equation
gives results closer to experimental results than results of other equations.


Internet
Text Box
215


daadAll
ALB <l st Jaxy Jidll e g gill 108 Y 48 gt e e 8 s Aglu Al Cildall A (il J4
Al Al Cliall palll 38 ailad s o 5 auaail Al jal) o3 el I | A4 IS 8l g 4li S
. j..~. )S :.. P S x z\-hd‘)‘-ﬂj\j -~~” n - S “

ala(150 X 400 X1100 ) abaly sliws¥) ddagisy ddpae daluse diie ()53l and Gadaly Jleall Cailal
o=l Jadl )5Sy Gy Lgasanal o3

c(afd ) Juadl) Gasdl I ail elind dansi o Al all 038 8 Slie ) Hhn Wda) o5l el i)
 (Pu) shl bl iy (f'c) Al 2 Jalanad¥) e slda

. Jread ALl (1,2,3,4) candde gene JS 8 iliiall pren Gand &5 o(a/d) Uuk g de sas

Agie e (gl bVl gl gl JladiV Ll iy L8 lisall pan (o uesd) il < jel
9044 N %25 G Cn sl 55 (5 sl da gliall p (32 da glia (Al () 5, Jreailly il 3aal

5 sl daslaall 5 Bl daglia 8330 ) (N @31 0.412 ) 1.373 e (a/d) A G gl O
daslie 3l I @il MPa32.3 IMPa20 o« (fic) 8 sl sl e 9657 5 %40 Jara
1.055 % 1 0.736 % (P ) 330 sl e %33 5 %18.5 Jarar (5 paisl) Aa sladll 5 (3o

(S e 9615 5 9%012.25 ey 5 paill dasliall 5 (3251 daglia 83005 I <

Jeall o dandl) o Bas 55 (strut and tie method) 46 e lalade] U jlas (5 pdal) Sliall Julas o5
(0.71- 1.38)cxe 51 s (sl sl I ((Lanll) i)

Ll J8) ()5S Gun (a/d) dwailly bsale JS8 il i) sy 8 ol iVl g deadl G 48] inia
(F0) 5 (pw) Cobelall dslly s J81 0585 580 O W) ¢(a/dl) Aol 3l 5 LalS

¢ Jaall (i die | A g pall Aa ja B S LAY IS Aal) Lo g Baall Jgha e J&V) st a )8
(f'c)s (pw) 3L Ju g (a/d) 33k 2l Jadill Aaie a5 68

mlad 050 62 e e Gy Lgaand 5 3 Culiiall Jalad ey Al oda (e sl 6 3l
e g il 13g] il A glie lasind (i jad duslall 038 8 Alslae ) 58 o3 A&l G saly 5 5d i il
doleal) il aa &5 laall die aia 381 55 e Jsanll &5 Dolead) il a5l Jalail) alasiindy ciliial)
a4 sunl) A gliall I (il Lo glie ool (Avg ) Jonad) dagd () s Alslaall 038 alaaindy

. 16.98% <ilS (C.0.V.) il Jalas o Lain 1,04 <ilS Aalaall o2a alasialy cilsial)

O e du a¥alaall oda alasiiny el cilgiall Jalad Aile SV alae o jlae da el Adlaall i) 8
A S aladl 5 e Aalaall il ) 8 L aed s yiRal) Alalaal)

216


Internet
Text Box
216


GBIl 4 s
alad) Cal) g Alad) anleill) 3 ) 5 9
doa glichl) daalal)

SlelaiN) g sUl) acd

iiial) Jaadl

&3;1.&3‘2\3 ;L'\,d\ Al e.ué UJ‘ daada ZULHU

asle b piialal da 50 0 cidlita (a5 3o Ay gL daalall 3
ALY Aig)

e
G s Sl

(Aaide daia (s ) 5IS0)



Internet
Text Box
217


	abstract.pdf
	The analytical work of this study involves analyzing the twenty tested beams and other available 62 deep beams without shear reinforcement in literature. An equation is proposed in the current research work to predict the ultimate shear strength of d...
	This proposed equation was compared with four equations available in literature. The analysis of deep beams using these equations indicates that the proposed equation gives results closer to experimental results than results of other equations.




